Formulation, stability and immunogenicity of a trivalent pneumococcal protein vaccine formulated with aluminum salt adjuvants.
We investigated the immunogenicity, stability and adsorption properties of an experimental pneumococcal vaccine composed of three protein vaccine antigens; Pneumococcal histidine triad protein D, (PhtD), Pneumococcal choline-binding protein A (PcpA) and genetically detoxified pneumolysin D1 (PlyD1) formulated with aluminum salt adjuvants. Immunogenicity studies conducted in BALB/c mice showed that antibody responses to each antigen adjuvanted with aluminum hydroxide (AH) were significantly higher than when adjuvanted with aluminum phosphate (AP) or formulated without adjuvant. Lower microenvironment pH and decreased strength of antigen adsorption significantly improved the stability of antigens. The stability of PcpA and PlyD1 assessed by RP-HPLC correlated well with the immunogenicity of these antigens in mice and showed that pretreatment of the aluminum hydroxide adjuvant with phosphate ions improved their stability. Adjuvant dose-ranging studies showed that 28 μg Al/dose to be the concentration of adjuvant resulting in optimal immunogenicity of the trivalent vaccine formulation. Taken together, the results of theses studies suggest that the type of aluminum salt, strength of adsorption and microenvironment pH have a significant impact on the immunogenicity and chemical stability of an experimental vaccine composed of the three pneumococcal protein antigens, PhtD, PcpA, and PlyD1.